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Preface:

This book incorporates critical reviews
and research articles on important
diseases of different crops and their

suitable management strategies.

[Ipenucnosue:

DTa KHUTA BKJIIOYAET B €0l KpUTHUCCKHUE
0030pbl U HAyYHBIE CTaThU O BaXKHBIX
00JIe3HSAX PA3IUYHBIX KYJIBTYP U UX

MOAXOSIIUX CTPATETUsIX OOPHOBI.

This volume contains 21 chapters
covering important diseases of crops,
caused by bacteria, fungi, viruses,
phytoplasma, nematode, and
nonparasitic diseases of commercial

field crops and their management.

OTOT TOM coAepkuT 21 riasy,
HOCBSIILIEHHYIO BaXKHBIM O0JIE3HSIM
CEJIbCKOXO3SIMCTBEHHBIX KYJBTYP,
BBI3bIBAEMBIM OaKTEpHUsIMU, Tpudamu,
BUpYycaMu,pUTOINIa3MaMu, HEMATOAAMU U
HeTapa3suTapHbIMU OOJIC3HIMU
KOMMEPYECKHUX MOJIEBBIX KYJIBTYp U

060pb0E ¢ HUMU.

Chapters cover diseases of wheat,
barley, rice, pulses, cucurbits,
solanaceous vegetables, chickpea, okra,
soybean, pomegranate, and citrus,
techniques for detection and diagnosis
of plant pathogens, and the management
of various diseases through

biopesticides and antiviral agents/virus

I'maBBI TOCBSAIIEHEBI 00IE3HAM MIIEHUIBI,
STAMEHS, prca, 0000BbIX, 0aXUEBBIX
KyJbTYp, HyTa, 0aMUH, COU, TpaHaTa U
IIUTPYCOBBIX, METO/IaM BBISBIICHHS H
JUArHOCTHUKH IMaTONCHOB PACTCHHUI, a
TaK)Ke JICUCHHUIO PA3IMYHBIX 3200 I€BaHUN
C IMMOMOIIBI0 OMOTNIECTUIIHIOB U

POTUBOBUPYCHBIX ar€HTOB/MHTMOUTOPOB




inhibitors from

higher plants.

BHUPYCOB BBICIIUX PACTEHUHU.

2- Management of Plant Diseases Under

Organic Cultivation

2- 6oppOa ¢ 00JIE3HIMU pacTEHUN MPHU

OpPraHN4CCKOM BbIpalllMBAHUA

Organic cultivation relies on crop
rotation, crop residues, animal manures,
legumes, green manures, cultural
practices, and aspects of biological pest
control to maintain soil productivity and
to supply plant nutrients and to control

diseases, insects, weeds, and other pests.

Opranunueckoe BbIpaliuBaHUE OMUPACTCS
Ha CEBOOOOPOT, PACTUTEIBHBIE OCTATKH,
HaBO3 ’KUBOTHBIX, 0000BBIC, 3CJICHBIC
yA00peHHUs, KyJIbTYPHbIEC TPAKTUKHU U
aCHeKThbl OMOJOTNYECKON OOPBOBI €
BPEAUTEISIMU JIJIS1 TIO/IJIEP KaHUS
POYKTUBHOCTHU TIOYBBI U CHAOXKEHUS
pacTeHUH MUTATEIHPHBIMU BEIIECTBAMH, a
Takke Jisi 00pbObI ¢ O0IE3HAMH,
HACEKOMBIMH, COPHSKAMU U IPYTUMH

BPCANUTCIISIMU.

2.1 Cultural Methods
By practicing the following methods,
we can regulate/modify the pest and

disease incidence effectively.

2.1 KynbTypHBIE METO/IBI
[TpakTuKysl CIIETYIOIIIE METO I, MBI
MOkeM 3(PPEKTUBHO PETYIUPOBATH /
MO (DUITPOBATH 3a001€BAEMOCTh

BpEIUTENAMU U OOJIC3HIMU.

2.1.1 Selection of Adopted and
Resistant Varieties

2.1.1 BpiGop mpUHSTHIX U YCTONYMBBIX

COpTOB

By choosing the varieties which are
well adapted to the local environmental
conditions (such as temperature,

nutrient supply, pests, and disease

[Ipu BBIOOPE COPTOB, KOTOPBIE XOPOILIO
aJanTUPOBAHbBI K MECTHBIM YCIIOBHSIM
OKpY>Karollen cpesibl (Hampumep

TEMIIEPATYpa, MUTATEIbHbBIE BEIIECTBA,




resistance), crops are allowed to grow
healthier and stronger against the attack

of pests and pathogens.

Bpenurenu v ycToM4UBOCTD K 00IE3HSIM),
3€pHOBBIC YPOKau MOTYT pacTu Ooee
3I0POBBIMU U CUJIbHBIMH MPOTHUB

BO3ﬂ€ﬁCTBHH BpCI[HTGJIGﬁ H I1IaTOI'CHOB.

2.1.1.1 Defense Mechanisms

Influencing Diseases

2.1.1.1 Mexannu3msl 3amuTel, Biousionine

Ha 3a0oseBanus

1. Phenols: Host enzymes like
polyphenol oxidase and peroxidase
oxidize phenolics to quinines and the
quinines are more fungitoxic

than phenolics.

1. ®enonsl: [TpuauMaromnue GepMeHTHI,
KaK NoJM(EeHOI-0KCH1a3a U MepOKCH1asa,
OKHUCJISIOT (DEHOTMKU K KBUHUHY U
KBUHUHY, TeM 0oJiee (PYHTMTOKCUYECKUE

4yeM (DEHOJIHKHU.

2. Phytoalexins: Phytoalexins are
mostly iso-flavonoids, terpenoids, and
polyacetylene compounds and
synthesized de novo on infection by the
pathogens. Phenylalanine and acetic
acid may be involved in the
biosynthesis of phytoalexins, and
phenylalanine ammonia lyse (PAL) has

been considered to be the key enzyme.

2. duroanekcunnl: PUTOAIICKCHHBI B
OCHOBHOM SIBJISIFOTCSI 130(hJTABOHOUIAMH,
TEPIICHOUJAMH, A TAKIKE
MOJIMALICTUIICHOBBIC COCIUHCHUS U
CHUHTE3UPOBAHKI IO MOBOIY UH(PEKIIUU
IMaTOT€HHBIMH

MUKpOOpraHuzMaMu. OeHWIATaHUH U
YKCYCHasi KUCJIOTa MOTYT OBbITh BOBJICUEHBI
B OMOCHHTE3 (PUTOAICKHUHOB, &
(dbeHnIaaHuH aMMUAYHbIN JIU3UC

CUUTAETCS KIIOUEBOU (PEepMEHT..

3. Lignin: Phenylalanine and cinnamic
acid are important precursors. Lignin
may act as a physical barrier to
pathogens.

3. JlurauH: deHUIIaHUH U KOPUIHAS
KHCIIOTA SIBJISIOTCS BaXKHBIMU
npeKypcopamu. JIMTHUH MOXKeET
JIEHCTBOBAThH KaK (hU3MUECKUi Oapbep

ITPOTHUB MMAaTOI'CHOB.




5. Sugars: Sugars are precursors of
synthesis of phenolics, phytoalexins,

lignin, and callose.

5. Caxapa sSBISIOTCS IPEKypCopamMu
cuHTe3a (PeHOJIOB, PUTOATICKCHHOB,

JIUTHWUHA 1 KaJ1JI03HhI.

6. Amino acids: Amino acids are the
cornerstones for the synthesis of
proteins, and some of them are essential
for the synthesis of phenolics,

phytoalexins, and lignin

6. AMHHOKHCIIOTBI: aMUHOKHUCIIOTBI
SABJIAIOTCA KPACYT'OJIbHBIMU KaAMHAMM IJIA
CHHTC3a 6CJ'IKOB, N HCKOTOPLIC U3 HUX
HCO6XOI[I/IMLI JJI CHHTC3a (1)€HOJ'IOB,

(1)I/IT03HGKCI/IHOB W JIMTHHUHA.

2.1.3 Selection of Clean Seed and

Planting Materials

2.1.3 oTOOp YHUCTHIX CEMSIH U MOCATOUYHOTO

MaTcpuaia

2.1.4 Selection of Optimum

Planting/Sowing Time and Spacing

2.1.4 BpiOOp oNTUMAIBHOTO BPEMEHU

IIoCcaaKu / moceBa u PaCCTOAHUA

2.1.5 Balanced Organic Nutrition

2.1.5 CoanancupoBanHoe OpraHUYecKOe

IIutanue

2.1.6 Addition of More and More
Organic Matter

2.1.6 noGasieHue Bce OOJIBIIETO

KOJIMYCCTBA OPraHM4YCCKOIro BCIICCTBA

2.2 Mechanical Methods

2.2 MexaHn4yecKue MEeTOIbI

Removing the lower leaves up to 20 cm
and weeding to reduce the Alternaria

blight on tomato.

V najenue HUKHUX JTUCTHEB 110 20 cM U
IIPOTIOJIKA, YTOOBI YMEHBIITUTH THUJIb

Alternaria Ha momuope.

2.3 Botanicals

2.3 OOoTaHWYECKHUE COEIUHEHUS




Plants during their long evolution have
synthesized a diverse array of chemicals
to prevent the colonization of
pathogens. They produce secondary
metabolites like terpenoids, alkaloids,
flavonoids, and phenolic compounds.
These secondary metabolites are having

disease-suppressing properties.

Pactenus B Teuenue cBoei J0JITroun
IBOJTIOITMN CHHTE3UPOBAIN PA3HOOOpa3HBIC
XUMHYECKHE BEIIECTBA, YTOOBI
MPEIOTBPATUTH KOJIOHU3AIMIO TATOTCHOB.
OHuU POU3BOAAT BTOPUYHBIE METAOOIUTHI,
TaKW€ KaK TEPIICHOU IbI, AJIKAJIOUIbI,
dbaBoHOU Bl M (PEHOIBHBIE COCTMHEHUS.
OTHU BTOPUYHBIE METAOOJIUTHI 00J1aat0T

00JIe3HETBOPHBIMU CBOMCTBAMHU

2.4 Biological Control

2.4 buonornaeckuit KonTpoan

Some antagonistic microorganisms have
the potential to protect fruits and
vegetables from pathogens, and they
have been proposed as an alternative to

synthetic fungicides.

HexoTopele aHTaronucTrnyeckue
MHUKPOOPTraHU3Mbl 00J1aJal0T TOTEHIIMAIOM
3aIIUTHl PPYKTOB M OBOLIEH OT MATOTE€HOB,
Y OHM OBUIU MPEAJIOKEHBI B KAUECTBE
aJIbTEPHATUBBI CHHTETUYECKUM

GyHrUIMIaM.

These organisms can quickly grow and
colonize wound sites where infections
occur and compete with post-harvest

pathogens for space and nutrients.

DTH OpraHu3Mbl MOTYT OBICTPO PacTH U
KOJIOHM3UPOBATh PAHEBHIC YUACTKH, IJIC
IPOUCXOASIT HHMEKIMK, U KOHKYPHPOBATh
¢ TTOCIeyOOPOUYHBIMHU ITATOTEHAMHM 32

IMPOCTPAHCTBO M IMUTATCIIBHBIC BCIICCTBA.

The use of biological products is of
interest, since they do not have an
oppressive effect on the natural
resistance of raw materials, which
allows to ensure the preservation of

product quality

[IpeacraBnsieT UHTEpEC MPUMEHEHUE
OuornpenapaToB, TaK Kak OHU HE
OKa3bIBAIOT YTHETAIOLIETO AEHCTBUS Ha
€CTECTBEHHYIO PE3UCTEHTHOCTD CBIPbS, YTO
MO3BOJISIET 00ECIIEUNUTh COXPAHEHNE

TOBApPHOI'0 KA4CCTBA




The gap between laboratory results and
effectiveness in the field of
bioprotective cultures can be reduced by

understanding their mode of action

Pa3priB Mex 1y 1a00paTOPHBIMU
pesynbTratamu U 3)PEeKTUBHOCTHIO B
o0jacTu OMOMIPOTEKTOPHBIX KYJIBTYP
MOYKET OBITh COKpAILleH ITyTeM MTOHUMaHHUS

UX crocoda AeiCTBUA

Among the most important mechanisms
of biocontrol are the release of
antimicrobial compounds, as well as

competition for nutrients and space

Cpenu HanboJjee BaXKHBIX MEXaHU3MOB
OMOKOHTPOJISI-BRICBOOOKICHHE
AHTUMUKPOOHBIX COCTMHCHHM, & TAK)KE
KOHKYPEHITUS 32 MUTaTeIbHbIE BEIIeCTBA U

IPOCTPAHCTBO

Bo BceM Mupe HabmomaeTcs
CTPEMUTEIbHBINA POCT
MCCIIEIOBATEIbCKUX YCHUIIAM 110
BBISIBJICHUIO HOIXOISAIINX
MHKPOOPTaHU3MOB H TIOBBIIIICHUIO UX
b dexTuBHOCTH B OOpBHOE C

ocIeyOOPOYHBIMH 3a00JICBAHUSMHU.

Bo BceM mupe HabmomaeTcs
CTPEMHTEIIBHBINA POCT UCCIICA0BATEIBCKUX
YCHJIUH TI0 BBISBJICHHIO ITOIXOISIINX
MHUKPOOPTaHU3MOB U ITOBBIIICHUIO UX

3¢ HEeKTUBHOCTH B OOPBOE C

1ocaeyOOpOUYHBIMU 3a00JICBAHUSMHU.

HoBpiM moxo10M k 60pr0e ¢
OaKkTepuaTbHBIMU MTATOT€HAMH,
BBI3bIBAIOIIMMH 1OCIIEyOOpOUHbIE
3a00JIeBaHus, IBJISIETCS UCIIOJIb30BAHNE
OakTeprodaros st TU3Kca
BOCTIPUMIMYHUBBIX OaKTEPHUATHHBIX

KJIICTOK

HoBpeiM moaxomoM k 60proe ¢
OaKTepHaTbHBIMU ITATOTCHAMH,
BBI3BIBAIOIIMMH 1OCIIEyOOPOUHbIE
3a00JIeBaHus, IBJISICTCS UCIIOJIb30BAHNE
O6akTeprodaroB Jisl Tu3Kca

BOCIIPUHUMYHUBBIX 63KTCpI/IaJ'H>HI)IX KJICTOK

18. Novel Detection Techniques for
Plant Pathogens and Their Application

in Disease Management

18. HoBble MeToAbI OOHApPYKEHHUS
NaTOreHOB PAaCTeHUN U UX MPUMEHEHHUE B

60pbOe ¢ 0osIe3HIMU




disease diagnosis and pathogen

detection are very important, as without

this ability we cannot understand the

disease or control it.

JTUarHOCTHKA 3a00JIeBaHUM U BEISIBJICHUE
IIaTOTCHOB OYCHb BAXKHBI, TaK Kak O3 3TOM
CIIOCOOHOCTH MBI HE MOKEM IOHATH

00J1e3Hb NN KOHTPOJIMPOBATH €C.

Conventional Tools

OOBIYHBIE HHCTPYMEHTHI

Conventional methods for identifying
fungal plant pathogens are basically
depend on the interpretation of visual
symptoms, isolations, culturing, and
laboratory identification of the

pathogen.

OOBIYHBIC METO/TBI HICHTU(DUKAITAN
NaTOrC€HHBIX TPUOKOBBIX paCTCHUH B
OCHOBHOM 3aBHUCSIT OT UHTEPIIPETALIHI
BU3YaJIbHBIX CUMIITOMOB, BBIJICJICHHUI],
KYJbTUBHUPOBAHUS U JJA00PaTOPHOI

UJEeHTU(PUKAIIMY TTaTOTEeHA.

The accuracy and reliability of
these methods depend largely on the

experience and skill of the person.

To4HOCTh U HaACKHOCTb 3THUX MCTOJ0B BO
MHOI'OM 3aBHUCAT OT OIIbITa 1 HABBIKOB

YCJIOBCKA.

Many plant pathogens are indeed
difficult to identify and require

extensive taxonomic knowledge.

MHorue pacTuTENbHBIE TATOT€HbI
NEUCTBUTEIBHO TPYIHO
UACHTU(PUIHPOBATH U TPEOYIOT OOIIMPHBIX

TaKCOHOMUWYECKUX 3HAHUU.

All these factors together may
complicate disease management

decisions.

Bce 3tu pakTopsl BMECTE MOTYT
YCIIOKHUTB NPUHITHE PELIEHUH 110

JISUEHUTO 3a00JIEBAHMIA.

Modern Tools

CoBpeMEHHBIE UHCTPYMEHTHI

Newer methods that are increasingly

being applied to the diagnosis of plant

pathogens include immunological
methods, DNA/RNA technology, and

polymerase chain reaction (PCR).

bonee HOBEBIC MCTOAbI, KOTOPBIC BCC YaIllC
MPUMCHAIOTCA AJIA JTHATrHOCTHUKHU
IIaTOIrCHOB paCTeHPIP'I, BKJIFOYAIOT
NMMYHOJOTHYCCKHUEC MCTO/bI, TCXHOJIOI'MIO

JIHK / PHK u nonumepasHyto HEMHY0




peakiuto (TILIP).

These techniques have several
advantages over conventional methods
in that they are more accurate, are
faster, and can be used by personnel
with no specialized taxonomic

expertise.

OTH METOABI UMEIOT PsIJT IPEUMYIIECTB 110
CPaBHEHUIO ¢ OOBIYHBIMH METOJIAMHU B TOM,
4YTO OHM O0JIee TOUHBIE, 00Jiee OBICTPBIC U
MOTYT KCIOJIb30BATHCS MIEPCOHATIOM 0O€3

CIICOHAJIBHBIX TAKCOHOMHNYCCKHUX 3HAHUU.

Even more important, these techniques
allow detection of non-culturable

microorganisms.

Eme 6osree BayKHO, YTO TH METOJIBI
MTO3BOJIIOT 0OHAPYKUBATh HEKYJIBTYPHBIC

MHUKPOOPIaHNU3MBI.

Furthermore, molecular identification
techniques are useful in revealing new

diseases of unknown etiology.

Kpome Toro, MeToapl MONEKYIAPHOU
UACHTU(UKAIINY TTOJIC3HBI 1J151 BBISIBJICHUS
HOBBIX 3200JICBAHUI HEM3BECTHOM

OTHOJIOTHH.

Some Applications of Modern Methods

in Disease Management

HekoTopsie mpuMeHEHNUsT COBPEMEHHBIX

METOOO0B B JICUCHUU 3a00JIeBaHHU I

1. On-Site Diagnosis and Large-Scale
Field Detection

JlnarHoctuka Ha MeCTe U

KpyIHOMAcCIITaOHOE OOHApYKEHUE TI0JIs

Simple commercial methods for rapid
detection are required for testing large
numbers of samples by non-experienced

technicians.

[TpocThie KOMMepYECKUE METOIBI IS
OBICTPOrO OOHAPYKEHUSI TPEOYIOTCS NSt
TECTUPOBAHUS OOJIBIIIOTO KOJUYECTBA

O6p a3I0B HCOIIBITHBIMU CIICIIMAJINCTaMHU.

For this purpose, tissue print-ELISA
and lateral flow devices are helpful for
detecting several plant viruses and

bacteria.

Jlst oot enu, ELISA u yerpoiicTtBa ¢
OOKOBBIM ITOTOKOM TKaHHU ITOMOTAIOT
00OHapYyXUTh HECKOJIBKO BUPYCOB U

OakTepuil pacTCHUI.




2. Portable Real-Time PCR

2. ITopratuBnsii [11P B peansHOM

BPEMEHHU

Detection of Seed-Borne Pathogens

OOGHapy>XxeHue TPaHCMUCCUBHBIX

IIaTOI'CHOB

Detection of fungal pathogens in seeds
by conventional methods involving their
isolation and cultivation in suitable

medium is long process and difficult.

OOHapy>xeHue rpuOHbBIX TaTOT€HOB B
CEMEHaX TPATUITMOHHBIMHA METOAMH,
BKJTIFOUAIONTUMH MX BBIICTICHHUE U
KyJIbTUBHPOBAHUE B TIOJIXO/ISIICH cpee,
SBJISICTCS IITUTEIBHBIM MPOIIECCOM U

TPYIHBIM.

ELISA formats allow sensitive and
specific detection of several pathogens

associated with seed.

dopmatel (MMMYHO(DEPMEHTHBIN aHAIN3)
ELISA no3BoisitOT 4yBCTBUTEIBHO U
CHEU(PUIHO BBISIBIATH HECKOJIBKO

IIaTOIr€HOB, CBA3aHHBIX C CCMCHAMHM.

Mycotoxin-Producing Fungi

['pulsb1, npoayMpyrOIIrie MUKOTOKCUHBI

Mycotoxins are low molecular weight
secondary metabolites produced by

microscopic fungi.

MMUKOTOKCHHBI 3TO HU3KOMOJIEKYJISIPHBIC
BTOPUYHBIE METAOOJIUTHI, TPOIYLIUPYEMBIE

MUKPOCKOITUYECKUMH TPUOAMH.

Mycotoxins are biological contaminants
- natural pollutants of cereals, legumes,
sunflower seeds, and also fruits and

vegetables.

MUKOTOKCUHBI SIBIISTIOTCS
OMOJIOTMYECKMMH KOHTAMHUHAHTAMU —
MPUPOIHBIMU 3arpsI3HUTEIISIMU 3€pHA
31aKOBBIX, 0000BBIX, CEMSH

IIOACOJIHCYHHKA, a TaKKC OBOIIIefI n

bpyKTOB.

OHu MOryT 00pa30BbIBATHCSA MTPU
XPaHEHUH BO MHOTMX IMUILIEBBIX

MPOAYKTaX MO IEUCTBUEM

They can be formed during storage in

many food products under the action of

microscopic fungi developing in them.

10




Pa3BUBAIONINXCA B HUX

MUKPOCKOITUYECKHUX TPHUOOB.

The main genera involved are plant
pathogenic Fusarium, Penicillium, and
Aspergillus, which are predominantly

food spoilage fungi.

OCHOBHBIE POJIBI - 3TO MATOTCHHBIC
pactenus Fusarium, Penicillium u
Aspergillus, koTopsie sBsIOTCS
IPEUMYIIECCTBEHHO IPUOKAMH,

BBI3bIBAOIIMMU IIOPYY ITUIIH.

Many of these fungi are difficult to
classify and identify by conventional

morphology-based techniques

MHorue 13 3TuX TpudbOB TPYAHO
KJ1acCU(PHULIMPOBATH U UACHTU(PULIUPOBATH
OOBIYHBIMH METO/IAMU, OCHOBaHHBIMU Ha

MOP(OJIOTHUH.

These factors have prompted the
development of various DNA-based and
immunological technique for
identification of the mycotoxigenic
fungi themselves, the mycotoxins they
produce, and the genes involved in

mycotoxin biosynthesis.

Ot1u paxTopbl NOOYAUIIN K pa3padoTKe
pa3nnuHbIX ocHOBaHHbIX Ha JJHK n
UMMYHOJIOTHYECKUX METOOB JIJIsi
UJIEHTU(PUKAIIMY CAMUX MUKOTOKCHUTEHHBIX
rpubOB, MUKOTOKCMHOB, KOTOPBIE OHU
IPOIYLHUPYIOT, U TEHOB, YYaCTBYIOUIUX B

OMOCHHTE3E MUKOTOKCUHOB.

Fungicide Resistance Monitoring

MOHUTOPUHT YCTOMYMBOCTH K

GyHrUIMIaM

reports that in a number of places
systemic fungicides ceased to protect

plants from diseases.

COOOIIIEHHUS], UTO B PSAZIE MECT CUCTEMHBIC
GbyHTUIHIIBI TIEpEeCTaIN 3alUIIaTh

pacTeHus oT OOJIE3HEH.

Phytopathogenic fungi strains isolated
from these sites were checked in the
laboratory and found that these

previously highly toxic drugs did not act

BrieneHHbIie U3 3TUX MECT IITaMMBI
¢buTONMATOreHHBIX TPUOOB TIPOBEPUITH B
1abopaTopuu U OOHAPYKUITH, YTO 3TU

paHee BRICOKOTOKCHUYHBIE ITpenapaThl Ha

11




on them.

Fungi gained resistance to fungicides.

HUX HE JIEUCTBYIOT.
['pubsI mprobpenu K PyHrUIHIaM

PE3UCTEHTHOCTb.

To maximise the use of fungicides, the
resistance status of the pathogen

population should be known.

YT0oOBI MAaKCUMU3UPOBATh UCIIOJIb30BAHNE
(YHTUIIUIO0B, CTATyC YCTOMUHUBOCTH
IIOIYJISAL[UU NTATOI€HHBIX
MHUKPOOPTraHU3MOB JOJKEH ObITh

HN3BCCTCH.

Conventional screening methods can be
slow and costly, especially for obligate
pathogens that cannot be grown on

artificial media.

OOBIYHBIC METOJIBI CKPUHMHTA MOTYT OBITh
MEJIJIEHHBIMU U IOPOTOCTOSIITUMH,
0COOCHHO 151 OOJINTAaTHBIX ITATOICHOB,
KOTOPBIC HEJIb3s BhIpAIIMBATh Ha

HNCKYCCTBCHHBIX Cpcaax.

DNA-based methods targeted at specific
resistance genes offer rapid, cost-

effective alternatives.

Metonabl Ha ocHoBe /IHK, HanieneHHbIe Ha
crienn(puIeCKUe TeHBI YCTOMIMBOCTH,
npeararoT ObICTPhIE, YKOHOMUYECKHU

s PeKTUBHBIC aTbTECPHATHBEI.

allele-specific PCR have been used to
detect fungicide resistance in different

pathogens.

amens-cnenupuueckas [P 6pima
WCITIOJIB30BaHA JJISI BBISBJICHHUSI
YCTOMYMBOCTHU K (PyHTHUITUIAM Y

Pa3JINYHBIX ITAaTOI'CHOB.

19.3 Techniques Used for the Detection
and Diagnosis of Plant Pathogens

19.3 MeToasbl, HCTIOJIB3YEMBIE JJIs1
0OHapYyKEHHS M TMarHOCTUKHU TTATOTEHOB

pacTeHum

19.3.1 Detection Methods of Pathogens
in the Earlier Period

19.3.1 MeToabl 0OOHApY>KEHUS MTATOT'€HOB B

OoJiee paHHH TEpUO

19.3.1.1 Selective Media

19.3.1.1 CenextuBHbix Cpegax

12




Some plant pathogenic organisms may
be cultured in vitro.

For these, placing infected material on a
suitable medium and inspecting the
resulting colonies of the pathogen may
be sufficient for a positive

identification.

HCKOTOpLIe PAaCTUTCIIbHBIC ITATOI'CHHBIC
OpPTraHU3MbI MOTYT KYJIbTUBUPOBATHCS IN
vitro.

I[J'IH 9TOro 10CTATOYHO ITOMECCTUTDH
3apaKCHHbIM MaTepUA HA TOAXO ALY IO
cpeay U UCCIICAOBATD ITOJTYUCHHBIC
KOJIOHHUH I1aTOI'CHA, I{TO6I:.I ITOJIYYHUTD

IMOJIOKUTCIIBHYTO I/II[eHTI/I(I)I/IKaHI/IIO.

19.3.1.2 Biochemical Methods

19.3.1.2 buoxummnueckne MeToanl

All organisms have distinctive
biochemical features, and these can be

used for diagnosis.

Bce opranusmMbl UMEIOT OTJIMYUTEIBHBIC
OMOXMMHUYECKHE 0COOCHHOCTH, I OHU
MOTYT OBITh UCIIOJIb30BaHBI JIJIsI

JUAarHOCTHUKH.

19.3.1.3 Substrate Metabolism

19.3.1.3 CyOctpatnbiii Metabonuszm

19.3.1.4 Fatty Acid Profiles

19.3.1.4 [Ipodunu XKupueix Kucnor

19.3.1.5 Protein Analysis

19.3.1.5 Ananus benka

19.3.1.6 Serological Techniques

19.3.1.6 Ceponoruyeckue MeTopbl

Serological techniques rely on the
specificity of antigen—antibody binding
and a sensitive method for detection of

the resulting complex.

CGpOJ’IOFI/I‘ICCKI/IC METOAbI OCHOBAHBI HAa
CHCHI/I(bI/ILIHOCTI/I CBA3bIBAHUA aHTHUI'CH-
AHTUTCIIO U HYBCTBUTCIIbLHOM MCTOAC

OoOHapyKEeHMs IMOITYYEHHOIO KOMIUIEKCa.

19.3.1.7 Nucleic Acid Techniques

19.3.1.7 Metoas! [lonyuenus

Hyxnennoseix Kucnor

19.3.1.8 Gel Fractionation

19.3.1.8 ®pakmonupoBanue ['ens

Nucleic acid fragments are separated

according to size by gel electrophoresis.

®dparMeHThl HYKJICHHOBBIX KUCIIOT
pa3ACISIOT 10 pa3Mepy METOJIOM Ielib-

anekTpodopesa.
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Agarose gels are normally used for
separating fragments which are 300

nucleotides in length or more and

polyacrylamide gels for shorter lengths.

Arapo3Hble resid 0OBIYHO UCIIOJIB3YIOTCS
11 paszaenenus pparmeHToB JuHON 300
HYKJIEOTHUJIOB U OoJee, a
HOoJIMaKpHIaMUIHbIE TeIU-171s Ooee

KOPOTKUX (pparMeHTOB.

19.3.1.9 DNA probe
a DNA fragment labeled in one way or

another and used for hybridization with

a specific section of the DNA molecule.

Allows identification of nucleotide

sequences complementary to it.

19.3.1.9 JIHK-30H1

dbparment JIHK, MmedeHHbIi TEM WM HHBIM
00pa3zoM M UCTIOJIb3YIOIIMICS s
rUOpUIU3AINY CO CrIEUDUUECKIM
y4acTkoM MoJieKyJiel JIHK.

[To3BossieT uAEHTU(PUUIUPOBATH
KOMILIEMEHTAPHBIE €EMY HYKJICOTHUIHBIC

IMIOCJICA0BATCIBbHOCTH.
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